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Abstract. This paper is willing to present some final results of the research (CNCSIS theme) which has 
the main scope to study the correlations between the mycotic and mycotoxic charge of the wheat seeds from 
Transylvania area and the bakery features of the flour obtained from these seeds. 
Current data are referring to bakery features of the wheat seeds harvested in 2005, 2006 and 2007 from all 
Transylvanian districts. 
 
INTRODUCTION 
 
To obtain a good quality in bread, the protein content of the flour should be min. 10.5%. 
For the commercial types from our country, minimum content of proteins is 7-10.5% and wet 
gluten should be between 22% and 30% (Banu C., 2002). 
Gluten is a colloidal gel that contains a quantity of water of 200-250% towards D.S. 
Gluten dry substance is formed by 75-90% gluteic proteins (gliadin and glutein) and 10-25% 
agluteic substances (fats 2-4%, albumin and globulin 3-4%, carbohydrates 8-10%, mineral 
substances 0.7%). 
Usually, to control the quality of flour, there are made some analyses regarding the wet 
gluten, its rheological properties (deformation, extensibility) and the content of α-amylase 
through Falling Number method. 
 
 MATERIALS AND METHOD 
 
The samples of wheat seeds were taken from the field every autumn after being 
harvested. There were used minimum 5 samples from every district. From all of them, there 
was chosen those who showed a high contamination in funguses producing the following 
mycotoxins: aflatoxins, ochratoxin A and Deoxynivalenol.  
To determine the bakery properties of the flour, there were milled the wheat seeds with a 
Falling Number mill, obtaining the flour type 1750. 
To analyze the wet gluten content ant its deformation and extensibility, it was used the 
method of washing the dough obtained from flour samples with NaCl 2% solution. 
The materials used were: gluten washing machine, silk riddle, ruler, cross-section paper, 
glass plate, glass funnel, filter paper and thermostat.  
In a grinding mortar there were introduced 25 g of the sample flour and 12.5 ml solution 
of NaCl 2% and they were kneaded until homogenization. The dough was leaved to rest for 
25 minutes. After that, it was washed with NaCl 2% solution until the obtaining of the gluten. 
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The gluten has been weighed and it was calculated the percentage of the wet gluten from the 
samples.  
From all the quantity of the wet gluten that were obtained after washing we have 
weighed 5 g, we have formed a lint and we measured the extensibility in cm using the ruler. 
With the same piece of gluten we formed a sphere and measured the diameter in mm 
using the cross-section paper. Then we have introduced it in the thermostat for 1 h at 30 
degrees Celsius and then we measured the diameter again. The difference between the final 
diameter and the first one represent deformation. 
For the determination of the α-amylase activity of the flour we used the Falling Number 
method based on the rapid gelatinization of flour suspension in a hot bath of water and 
measuring the gel liquefaction under the action of α-amylase. 
The materials used were: Falling Number mill, analytical balance and Falling Number 
apparatus.We have introduced 7 g of flour in the viscosimeter tube where were added first 25 
ml distillated water at 20°C, we closed the tube, we agitated and then we introduced it into the 
boiling water bath of the apparatus. This is the time when we started the countdown. 
The time measured from the moment of introduction of the viscosimeter tube in the 
water bath until the agitator falls on a certain distance and the apparatus stops represent the 
falling number (Bordei D., Burluc R., 1998). 
 
RESULTS AND DISCUSIONS 
 
 All results are represented in the next tables, according to the year of harvesting. 
Optimum values are minimum 24% for the content in wet gluten, 5-15 mm deformation 
index, less the 39 cm extensibility and 200-250 seconds for Falling Number. 
 
Table no.1 Results of the analyses regarding wet gluten, its deformation and extensibility and Falling Number 
(2005) 
Sample Wet Gluten (%) Deformation Index (mm) 
Extensibility 
 (cm) 
Falling Number 
(s) 
8 AB 18.80% 1.00 12.00 229 
10 AB 19.90% 1.50 15.00 395 
5 CJ 20.00% 0.50 18.00 396 
8 CJ 20.80% 0.50 17.50 390 
3 CV 19.40% 1.00 18.00 261 
6 CV 28.80% 2.50 21.00 326 
15 CV 21.10% 1.00 18.00 390 
5 HD 12.00% Very short gluten, without deformation 438 
6 HD 17.80% 2.50 13.50 326 
2 HR 20.50% 1.00 15.50 205 
4 HR 19.80% 1.50 16.00 332 
6 MM Gluten couldn’t be washed 296 
7 MM 20.00% 1.00 17.00 370 
4 SB 14.00% 1.00 14.00 350 
8 SB 15.40% 1.00 15.50 266 
2 SJ 14.00% 2.25 14.30 246 
9 SJ 19.90% 0.50 13.50 249 
5 TM 23.10% 1.00 18.00 290 
8 TM 18.80% 2.00 14.00 427 
9 TM 17.40% 1.50 18.50 427 
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 As it can be seen in the table above, only one sample from Covasna district, set into 
the limits regarding the wet gluten content, although the extensibility of the gluten was 
acceptable. Regarding the gluten deformation, none of the samples had good results. The 
values of Falling Number weren’t any better, only two samples from Alba and Harghita 
showing good results.   
 
Table no.2 Results of the analyses regarding wet gluten, its deformation and extensibility and Falling Number 
(2006) 
Sample Wet Gluten (%) Deformation Index (mm) 
Extensibility 
 (cm) 
Falling Number 
(s) 
1 AB 26.50% 4.00 26.00 438 
10 AB 25.50% 4.00 25.00 397 
1 AR 27.00% 6.00 27.00 461 
11 AR 18.60% 2.00 23.00 584 
1 BH 22.00% 3.00 22.00 596 
8 BH 31.00% 2.00 22.00 485 
9 BN 32.50% 7.00 27.00 422 
11 BN 28.00% 4.00 24.00 403 
17 CJ 19.00% 3.00 19.00 234 
18 CJ 24.00% 5.00 24.00 452 
19 CJ 17.00% 1.50 19.00 269 
20 CJ 19.00% 1.00 23.00 394 
7 CV 24.10% 3.00 24.00 276 
8 CV 20.00% 1.00 16.00 450 
4 HD 22.80% 4.00 23.50 532 
7 HD 28.00% 10.00 29.00 449 
3 SJ 23.50% 5.00 26.00 475 
6 SJ 22.50% 3.00 23.00 509 
1 TM 30.50% 5.00 26.00 592 
7 TM 21.80% 5.00 25.00 554 
 
 The year 2006 has improved in comparison with 2005. In this year, only ten samples 
(from Arad, Bihor, Cluj, Covasna, Hunedoara, Salaj and Timis) didn’t match the legislation 
regarding the content in wet gluten. Deformation results have improved, too: seven samples 
(from Arad, Bistrita Nasaud, Cluj, Covasna, Hunedoara and Salaj) showed good results, 
between 5-15 mm. Instead, extensibility was good in all samples this year, too. The Falling 
Number index was much too high this year: only one sample from Cluj filled in the interval of 
200-250.   
 
Table no.3 Results of the analyses regarding wet gluten, its deformation and extensibility and Falling Number 
(2007) 
Sample Wet Gluten (%) Deformation Index (mm) 
Extensibility 
 (cm) 
Falling Number 
(s) 
9 AB 34.00% 10.00 23.00 348 
13 AB 40.00% 19.00 35.00 487 
5 AR 28.00% 14.00 28.00 403 
10 AR 30.00% 3.00 23.00 625 
2 BH 28.00% 8.00 24.00 502 
9 BH 33.00% 3.00 24.00 871 
2 BV 30.00% 4.50 25.00 491 
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4 BV 30.00% 4.50 24.00 498 
1 CS 26.00% 4.00 26.00 554 
3CS 29.20% 12.00 30.00 550 
1 CV 19.00% 6.00 21.00 346 
8 CV 25.60% 10.00 28.00 436 
2 HR 28.00% 1.00 26.00 526 
9 HR 23.00% 1.50 20.00 375 
3 MM 24.00% 11.50 30.00 415 
6 MM 22.00% 6.50 25.00 178 
3 MS 20.00% 5.00 27.00 350 
4 MS 24.00% 3.50 29.00 458 
1 SM 46.00% 12.00 33.00 612 
5 SM 34.00% 4.00 21.00 655 
5 SJ 24.00% 6.00 24.00 366 
9 SJ 43.00% 13.00 28.00 398 
6 SB 32.00% 11.50 30.00 350 
9 SB 36.00% 13.00 30.00 533 
5TM 28.00% 11.00 32.00 439 
6 TM 27.60% 8.50 26.00 375 
 
  
 Referring to the wet gluten content, it can be said that the year 2007 was the best of all 
three years. Only four samples from Covasna, Harghita, Maramures and Mures didn’t arrive 
at 24%. Instead, deformation didn’t show good results: nine samples had the index under 5 
and one sample above 15 mm. Extensibility was good, all samples were under 39 cm. α-
amylase activity wasn’t good either. None of the samples had good results.    
 
CONCLUSIONS 
 
The most important conclusion that could be noticed from these researches is the one 
that not even one of the analyzed wheat sample sets into the limits of Romanian standards 
regarding the parameters defining the bakery features: percentage in wet gluten, gluten 
deformation index, gluten extensibility and α-amylase activity. This conclusion could be 
considered a proof of the fact that wheat is suffering important qualitative transformation as a 
result of fungus infection. Of course, an important role in this has the weather conditions of 
the year in discussion. It is well known that hot and rainy years increase the development of 
funguses that are producing mycotoxins.  
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